Nucleolin, a novel partner for the Myb transcription factor family that regulates their activity.
To unravel the mechanisms of action of transcriptional regulation by the Myb family of transcription factors, we have set out to isolate their protein partners. We identify nucleolin as one of the nuclear polypeptides that interact specifically with the A-Myb and c-Myb, but not B-Myb DNA-binding domains. We show unambiguously that this interaction is direct and takes place in vivo, as demonstrated by co-immunoprecipitation of the endogenously and exogenously expressed proteins. The minimal DNA-binding domain containing only the R2R3 c-Myb repeats is sufficient for nucleolin binding. Computer analysis of the R2R3 three-dimensional structure, as well as extensive mutational analysis within this region, reveals that the Arg(161) residue, present in c-Myb and A-Myb, but not B-Myb, is crucial for this interaction. We show that the interaction of nucleolin with Myb is functional because co-transfection of nucleolin down-regulates Myb transcriptional activity. Nucleolin is a multifunctional phosphoprotein present in both nucleoplasm and more abundantly in the nucleolus and shows helicase and chromatin decondensing activities. This is the first demonstration of nucleolin binding to a transcription factor.